Inhibition of hyperactive trigeminal subnucleus caudalis neurons after experimental trigeminal rhizotomy in response to thalamic sensory relay nucleus stimulation.
The effects of thalamic sensory relay nucleus stimulation on the single neuron activity and field potentials within the trigeminal subnucleus caudalis, which is trigeminal equivalent of the dorsal horn were investigated in intact cats as well as in cats subjected to retro-Gasserian rhizotomy 1-6 months before the experiments. Inhibition of nociceptive neural activity and a positive field potential were evoked by thalamic stimulation in the dorsal horn of the intact animals. A positive field potential followed double pulse stimulation with frequencies ranging up to approximately 50 Hz. The inhibitory periods ranged from 60 to 100 ms. Train pulse stimulation with frequencies ranging from 30 to 50 Hz produced long-lasting inhibition of nociceptive neural activity and a positive shift of the field potentials. Essentially identical inhibition of abnormal neural hyperactivity occurring in the rhizotomized dorsal horn was observed. The positive field potential corresponding to this inhibition also displayed characteristics similar to the field potential seen in the intact dorsal horn. These data indicate that the pathways involved in the inhibitory responses induced by thalamic sensory relay nucleus stimulation, unlike some other pain inhibitory systems, can exert their influence even to the dorsal horn which has undergone reorganization of neural circuits after rhizotomy.